Plasmodium falciparum-infected erythrocytes contain an adenylate cyclase with properties which differ from those of the host enzyme.
It has been postulated that differentiation of the human malaria parasite, Plasmodium falciparum, is controlled by cAMP levels. We have determined that P. falciparum synthesizes an adenylate cyclase with several properties distinct from those of the mammalian host cell enzyme. Adenylate cyclase activity was compared in P. falciparum-infected erythrocytes, isolated parasites free of host cell material, and uninfected erythrocyte membranes. The parasite enzyme was unaffected by GTP gamma S, AlF4-, and forskolin, while the erythrocyte enzyme was markedly stimulated by each of these compounds. The parasite adenylate cyclase also exhibited a striking preference for Mn2+ over Mg2+, which was not evident in the erythrocyte enzyme. Moreover, differing cation and pH sensitivities were observed for adenylate cyclase activity in the two cell types. When infected and uninfected erythrocytes were compared, the basal adenylate cyclase activity of infected cells was 7 and 49 times that measured in uninfected erythrocytes in the presence of Mg2+ and Mn2+, respectively. Furthermore, adenylate cyclase activity in infected cells exhibited properties typical of the parasite enzyme. This indicates that synthesis of the parasite enzyme rather than stimulation of the host enzyme accounts for the increased activity in infected cells.